This paper argues that indices of (business) service and material offshoring built on sectoral input-output data may actually measure something different than what we think they should. Applying shift-share analysis we decompose the variation over time of a commonly used class of such indices into two components: one related to the intensity in the import of intermediate inputs, and the other associated with the use of such inputs in the production of manufacturing goods. Using data from input-output tables of 21 European countries from 1995 to 2006, we show that in the case of service offshoring, in most countries a larger part of the variance is driven by the raising share of (domestically produced) services used in manufacturing production, while the share of imported services contributes to a much smaller extent. When we focus on the subset of business services, evidence shows a relatively larger tendency towards relying on imported rather domestically produced inputs. Instead, in the case of material offshoring there is evidence that foreign suppliers have substituted domestic ones. However, this pattern is strongest in countries, such as Estonia, Hungary and Slovenia, where incoming multinationals, rather than domestic firms offshoring production may be the driving force.
Introduction
Offshoring is one of the main ingredients of contemporary international trade. It's relevance is growing widely all over the world, and is both orienting the political agenda of countries as well as shaping the way economists think about international trade and its consequences (Feenstra and Hanson, 1996a,b, 1999 ; Arndt, 1997 Arndt, , 1998a Grossman and Rossi-Hansberg, 2008 ). Parallel to its relevance, the use of the term is somehow fuzzy and its quantification is problematic.
From a terminological point of view, offshoring can be broadly defined as a firm's allocation of business activities to another country, either by obtaining goods and services from an unaffiliated foreign supplier or by investing in a foreign affiliate or joint venture. Resorting to foreign unaffiliated companies is often dubbed as offshore outsourcing, including pure supply relationships as well as more comprehensive partnership subcontracting. Offshoring within the boundaries of MNEs is also referred to as offshore in-house sourcing (OECD, 2006) . Since these activities are usually difficult to observe at the firm-level, direct comparative evaluation is highly improbable. The relevance of the phenomenon and its pos- (Feenstra, 1998) , input-output tables have been extensively used to compute indices of offshoring at the sectoral and aggregate level.
1 Most of these indices relate imported intermediates used in the production of an industry to some kind of normalization, as e.g. the total value of the industry's production. This incorporates the idea, along the lines of Feenstra (1998) , that the share of imports of intermediate goods and services over production should be associated with a higher relevance of offshoring.
Empirical contributions using this family of indices present strong evidence of increasing offshoring activity for different economies. Concerning material offshoring, Campa and Goldberg (1997) Investigating the characteristics of the indices used to quantify offshoring, it becomes evident that the variation in the index is driven by different components. Since the offshoring index can be decomposed in two parts, (i) the first one measuring the share of imported inputs relative to the total use of inputs and (ii) the second one measuring the share of inputs used in production in the manufacturing or services industries, the main question this paper addresses is:
Can we be confident that the offshoring indices used in empirical research are really capturing offshoring? Can we really trust them?
The economic question that immediately follows is if the strong increase of the offshoring indices observed in the last decades is driven by an increase in the As mentioned above, several indices have been used in literature. However, since most of them relate imported inputs to some form of denominator indicating the industries' production level, we use "imported inputs in total production" as an index representative for this kind of literature. As discussed in ) one could implement various alternative normalizations. In particular, one frequently used alternative to total production is total imports or gross output. As it will become clearer later, the line of argument in this paper is not affected by the normalization used.
3 bottom line of our analysis maintains: We cannot really trust offshoring indices.
The Offshoring Index
Since the vast majority of the literature on offshoring has been using data on imported intermediate goods and service as a measure of offshoring at the sectoral and aggregate level, 3 normalizing it for the size of the using industry, we decide to focus the analysis on the value of imported inputs expressed as a share of total production. 4 This yields the following offshoring index Off jt , e.g. the share of "imported inputs in total production":
with Off jt as the extent of offshoring activity in industry j at time t. The index relates the sum of imported inputs m w jt supplied from industries w and used in industry j, to industry j's total production value p jt . In our analysis the set of inputs W includes either all service inputs, the subset of business service activities, or intermediate material goods.
The index in equation 1 can be decomposed into two parts:
where d w jt denotes the value of domestic inputs w, used by sector j at time t.
Equation 2 highlights that the offshoring index used in the literature is in fact composed of two parts (M and O). On the one hand, there is the ratio of imported to domestic inputs used in the production of sector j, which reflects the extent to which a given set of inputs is imported rather than sourced domestically. This will tell us e.g. how much business services used in production of a given good is bought from foreign suppliers (i.e. imported), rather than being purchased from domestic companies. We refer to this ratio as the import share of intermediate inputs (M). On the other hand, the index includes the share of domestic inputs used in the total value of production, which indicates the extent to which production of good j uses inputs produced by domestic producers (O). This can be thought as a measure of the degree of domestic outsourcing in industry j, that is how much a firm buys, for example, business services from other domestic firms rather than producing them within the firm. While M reflects the contribution of international transactions, O depends on domestic activities only.
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The contribution of international transactions, as opposed to domestic outsourcing, to the dynamics of the offshoring index can be examined using shiftshare analysis to equation 2. The change (denoted by ∆) in the index over time is the sum of change of the different components, when keeping the other component fix (denoted by a "bar" over the variables).
Thus, an increase in Off jt over time can be driven by either increasing imported inputs W (e.g. business services) as a share of domestically produced ones (Ō j ∆M j ), which is consistent with a more intense use of international offshoring, or by deepening the share of the set of inputs W bought from domestic suppliers and used in production (M j ∆O j ). This latter contribution is not linked to any international transactions and, thus, describes the process of domestic outsourcing, which in the case of (business) services suggests some tertiarization and structural change of the economy.
Offshoring in European economies
We use data from the Eurostat's input- we compute ∆Off j using the first and last year for each country.
Degree and trends in offshoring
In Table 1 we report the values of the share of imported business services in total manufacturing production for the manufacturing industry as a whole. This choice allows us to address the interdependence between business services and manufacturing. 7 We have also computed indices of both the aggregate of service and material inputs. The three indices differ because they consider a different set of inputs W. For business service offshoring, we consider only inputs from NACE 71-74, for material offshoring we consider all inputs from primary and secondary non-energy industries (NACE 01-37, except for NACE 10-12), while for service offshoring we consider all market services (NACE 50-74).
The degree of offshoring is clearly higher for materials than for services (as shown e.g. by Amiti and Wei (2005a,b) for the US and the UK, as well as in Horgos (2011) for Germany), and even more so than for business services. However, remarkable differences emerge across countries. The share of imported materials in total production ranges from over 30% in Estonia and Hungary, to less than 15%
in France, Germany, Greece, Italy and Romania. Import of service and business service inputs account for about 2% and 1% respectively, but again with striking differences across countries.
In Figure 1 we plot the business services offshoring index, as well as the outsourcing and imported inputs component, over time, normalizing them to one in the first year of observation. Results show that the share of imported business services in total manufacturing production rose substantially over the 1995-2006 period in most countries. However, while in countries such as Germany and Austria, the growth in the share of domestically purchased business services in total production is negligible, other countries, such as France, Spain, Italy, Denmark, Estonia, Hungary and Slovenia, witnessed a substantial increase in the degree of outsourcing of business services. As a result, in this latter group of countries the growth in the ratio of imported over domestic business services used in manufacturing production is lower than the growth in imported business services in total manufacturing production.
This pattern is even more pronounced for service inputs as a whole. As depicted in Figure 2 , the domestic outsourcing component grew at the same (or an even higher) rate than the import-related component of the service offshoring index in Italy, France, Belgium, Greece, Finland, Netherlands, Portugal, Estonia and Romania. Conversely, in the case of material intermediate inputs, Figure 3 shows that domestic outsourcing has been declining in most countries, while the ratio of imported material inputs to domestically purchased ones has increased.
Shift-share analysis
This section analyzes the different contributions of the import-related and the domestic outsourcing component to the increase/decrease in import of services (including the details for business services) and materials in total production Results in Table 2 reveal that the share of imported business services in total manufacturing production (∆Off) increased in 17 of 21 countries. With the exception of Ireland (where it increased by 13.6 percentage points), Sweden (1.79
percentage points) Finland (1.41) and Netherlands (1.22), ∆Off rose by less than 1 percentage point in most countries. However, given the low level of Off t documented in Table 1 , the growth rate is often close or above 100%, as shown in However, the shift-share decomposition, allows to appreciate that this important growth is the result of the joint contribution of an increase both in the ratio of imported to domestically purchased inputs and in domestic outsourcing. Only in five countries (Austria, Finland, Germany, Greece and Ireland) the increase in imported business services is not accompanied by a significant structural change that raised the share of business services purchased locally. In sum, the usual indices of offshoring would tend to overestimate the actual change in the organi-zation of production of business services used in the manufacturing industries of most European countries. This is even more evident in the case of overall services. Slovenia, the share of imported services has declined, while the share of domestically purchased services in total manufacturing production has risen. This pattern may even be consistent with a substitution of foreign service producers with domestic ones. In other words, in many countries the observed growth in the share of imported services in total production depends crucially on the growth of services used in production, most likely due to the fact that firms outsourced services that were previously produced internally.
On the contrary, the index of material offshoring has been growing in all but four countries (Table 3, the share of domestic inputs in total manufacturing production has actually decreased. This may reveal either that firms have internalized activities previously outsourced to domestic suppliers, or that these have been substituted by foreign ones. The latter interpretation is particularly consistent with the observation that a decrease inM · ∆O is associated with an increase inŌ · ∆M.
In sum, the share of intermediate materials, service and business services in total manufacturing production has been on the rise in a large number of European countries, but in the case of business services (and even more for the aggregate of all services) the growth in imports is the result of both: a higher intensity in the use of such inputs by the manufacturing industry (due to outsourcing and structural change) and a higher propensity to import them (relative to buying 8 them from domestic producers), which is consistent with a process of offshoring those tasks abroad. Conversely, the evidence suggests that the manufacturing industry is indeed increasingly buying intermediate material inputs from foreign suppliers, consistently with the idea that these activities have been offshored.
However, a closer look at the data cast some general doubts on this interpretation as well. In fact, the largest increase in the ratio between imported and domestically produced intermediate materials have been registered in countries, such as Estonia, Hungary and Slovenia, which have been characterized by a massive flow of inward foreign direct investments (FDIs) over the last decade. This may be due to the fact that import of intermediates occurs not only when domestic firms offshore production abroad, but also when foreign firms locate plants in a country and import intermediates from the headquarters or other plants within the multinational supply network.
Concluding remarks
Empirical literature has provided rather strong evidence of increasing offshoring activities, both for material and service (including business services) inputs and for different economies in the last decades. Most of these works have used indices based on import of intermediates from input-output tables. In this paper we investigate these indices in greater detail and show that their variance is driven by different components. Using shift-share analysis we decompose the variation of these indices over time into two components: (i) one capturing the change in the ratio between imported and domestic inputs and (ii) one reflecting the changing share of inputs used bought from independent firms as a share of total production. While the former may actually capturing the offshoring of some tasks, which end up being imported; the latter results from a change in the organization of production within the national boundaries (outsourcing or structural change)
Results from 21 European countries over the 1995-2006 period, show that the share of imports of intermediate services (including business services) and material inputs have grown in most of the countries analyzed. However, in the case of service inputs, this increase is driven mainly by the raising share of (domestically produced) services used in manufacturing production, while contribution from the increased share of imported services is much lower. When we focus on the subset of business services, evidence shows a relatively larger tendency towards relying on imported rather domestically produced inputs. Instead, in the case of material offshoring there is evidence that foreign suppliers have substituted domestic ones. However, this is strongest in countries, such as Estonia, Hungary and Slovenia, where incoming multinationals, rather than domestic firms offshoring production may be the driving force.
In sum, our analysis raises serious concerns about the use of data on imports of intermediate inputs to measure offshoring of material, service or business services. On the one hand, we submit that it is crucial that one distinguishes to what extent the higher imports are related to a more intensive use of such inputs into manufacturing output, which would result from a process of outsourcing and would determine a proportional increase in imports, or whether they actually derive from a higher propensity to import rather source those inputs locally, thus reflecting the offshoring of such tasks. Furthermore, one needs to be aware that importing of intermediates may not be related to a process of offshoring. Rather, our evidence suggests that in some countries, an increase in the propensity to 
